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OCCURRENCE OF H. INFLUEAZAE IN
THROATS OF ADULTS*
E. G. STILLMAN
Following the pandemic of influenza in 1918 a number of inves-
tigators reported the presence of H. influenzae in the throats of nor-
mal persons. The results varied greatly. Some observers found
the organisms in only 20 per cent, while others recorded hemophilic
bacteria in more -than 60 per cent of normal people. In clinical
cases of influenza, however, results as high as 80 per cent were
reported. These early studies have been excellently reviewed by
Bouriie. In this early work no attempt was made to differentiate
the hemophilic bacteria 'by the use of the V factor and the X factor
as described by Thjotta and Avery5 and by Valentine and Rivers.'
In 1931 Pittman3 showed that encapsulated strains of H. influenzae
were classifiable serologically into specific types, moreover she also
showed that iridescent colonies were found when these cultures were
grown on transparent Levinthal agar plates. By the use of the
Levinthal medium the encapsulated or smooth strains could be
differentiated from the non-encapsulated R variants. Six specific
types of II. infJienzae were differentiated which Pittman3 desig-
nated A, B, C, D, E, and F. Pittman4 and Alexander' have shown
that it is the type B which is associated with influenzal meningitis
in children.
The present study reports the occurrence of H. influenzae in the
throats of a group of normal adults during the course of a year,
and the recovery of these organisms from a few patients suffering
from upper and lower respiratory diseases as well as from acute
rheumatic fever. As all the above strains needed both the X and
V factors in order to grow, they can be considered true H. influenzae.
Alethods
Throat cultures were taken by means of a cotton swab which
was immediately wiped on the edge of a freshly poured, rabbit
blood, agar plate. The area so covered was immediately streaked
evenly over the rest of the plate by the use of a platinum loop in
the shape of a "sun burst." After incubation for 24 and 48 hours
at 370 likely colonies were fished and transferred to blood agar
* From the Hospital of the Rockefeller Institute, New York City.YALE JOURNAL OF BIOLOGY AND MEDICINE
slants. The cultures were then inoculated on Levinthal agar plates.
In order to obtain a perfectly even-surfaced plate, it was found best
to add the 10 cc. of Levinthal extract to the 10 cc. of 4 per cent
agar while the latter was near the boiling point and to pour the
plate immediately. All strains were tested for their ability to grow
in broth containing the X and the V factors, and only those were
considered as true H. influenzae which needed both factors to sus-
tain growth. All strains were tested for their ability to produce
indole; and their virulence for mice was determined by the intra-
peritoneal injection of 2, 1, and 0.5 cc. quantities of broth culture.
The smooth strains were identified by agglutination in specific sera.
Results
Normal throats: Once a month from April, 1943, to May,
1944, throat cultures were taken from a group of normal adults.*
In table 1 are shown the results of this survey. From this it is
seen that at least 120 so-called normal persons were cultured each
month. During the month of November no H. infiuenzae were
recovered from 147 persons, but during the month of July, of
TABLE 1
OCCURRENCE OF H. influenzae IN THE THROATS OF NORMAL ADULTS
Total No. H. inftuenzae
Month cultured recovered Per cent
April ......... ................... 151 2 1
May ............................ 150 5 3
June ........ .................... 120 8 6
July ............................ 135 15 11
August .......... .................. 139 5 3
September .............. .............. 141 4 2
October ........... ................. 148 3 2
November .............. .............. 147 0 0
December .............. .............. 139 2 1.4
January ........... ................. 135 3 2
February ............ ................ 136 4 2
March .......... .................. 128 2 1.5
Totals ................... ......... 166953 3.0
* I wish to extend my thanks to the members of Engine Companies 22 and 44,
the staff of the Manhattan Telegraph Bureau, New York Fire Department, and to
the staff and employees of the Rockefeller Institute for allowing their throats to be
cultured.
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135 individuals 11 per cent harbored H. influenzae. For the whole
year the presence of these. micro-organisms averaged 3 per cent
for these groups. All of the 53 strains recovered from normal
people were R variants and produced only rough colonies on Levin-
thal agar plates. In each of the twelve months 60 individuals
were cultured and from each of 44 people at least 11 cultures were
taken during the study. From 29 individuals H. influenzae was
recovered only once in the course of repeated cultures; in 10 other
instances these organisms were recovered on two separate occasions;
and in 2 people, 3 and 4 times, respectively. In half the instances
where H. influenzae occurred more than once, the organisms were
recovered in successive months.
Throats of patients: In table 2 are shown the results obtained
by taking throat cultures from 43 patients suffering from hemolytic
streptococcus infections or acute rheumatic fever, and from 19
patients with acute respiratory infections with pulmonary involve-
ment. From this it is seen that R variants of H. influenzae were
found in 23 per cent of the patients with sore throat, scarlet fever,
or acute rheumatic fever. Furthermore, H. inftuenzae was obtained
even more frequently (94 per cent) from cases of acute respiratory
disease with pulmonary involvement, including lobar pneumonia,
primary atypical pneumonia, and bronchiitis. The 5 smooth strains
encountered were all recovered from such cases; types A and B
from patients suffering from primary atypical pneumonia, types B
and E from 2 cases of bronchitis, and type E from a case of lobar
pneumonia.
TABLE 2
OCCURRENCE OF H. influenzae IN PATIENTS SUFFERING FROM STREPTOCOCCUS
LARYNGITIS AND OTHER ACUTE RESPIRATORY INFECTIONS
No. of H. influenzae Specific
Cases present Per cent tylpes
Scarlet fever
Streptococcus throat 43 10 23 R forms only
infections }
Rheumatic fever
Primary atypical 1
pneumonia
Lbbar pneumonia 19 18 94 1 Type A
Bronchitis 2 Type B
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Virulence of H. influenzae for mtiice: The virulence of the 6
smooth stock-type strains and of the 5 freshly isolated type-specific
strains was tested by intraperitoneal injection into mice. It was
found that the fluorescent smooth strains were usually fatal for
mnice in a dilution of 10-'. Besides the 53 strains of non-encap-
sulated R forms of H. influenzae recovered from normal adults,
55 additional strains of these variants were obtained from the group
of patients suffering from hemolytic streptococcus infections or
acute rheumatic fever. In the virulence tests for mice made with
96 rough strains, only two of the strains were fatal for mice when
given intraperitoneally in dilutions of 10-1. From this it is seen
that in general type-specific "S" strains of H. influenzae are much
more virulent for mice than are the unencapsulated variants.
Discussion
In Pittman's original study3 of non-hemolytic strains of H1.
infiuenzae 97 of 155 strains needed both the X and V factors to
sustain growth. Of these, 16 per cent formed smooth colonies. In
the present study 108 strains of true H. influenzae recovered from
adults were studied and 5, or 4 per cent, were found to be smooth
encapsulated strains which agglutinated in monovalent type-specific
rabbit serum. These 5 type-strains were all recovered from patients
suffering from acute infection of the respiratory tract. All of the
strains recovered from normal people were found to form rough
colonies. Although normal individuals may har4bor the rough type
of H. influenzae in the throat, the incidence varies greatly. Within
the persons of a single group no cultures of H. influenzae may be
recovered in the examination of one month, whereas in another
month 11 per cent may yield positive cultures.
Conclusions
1. Rough strains of H. influenzae may ibe recovered from
throats of normal adults.
2. Smooth strains of H. inftuenzae are found to be associated
with infections of the respiratory tract of adults.
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